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St atenent of Basis and Purpose

Thi s deci si on docunent presents the selected interimrenedial action for the Technical Support Facility (TSF)
Injection Wll (TSF-05), and the groundwater surrounding the injection well (TSF-23) as described in the
Federal Facility Agreenent/Consent Order (FFA/CO. This action was chosen in accordance with the

Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act (CERCLA) as anended by the Superfund
Anendnent s and Reaut hori zati on Act (SARA), and to the extent practicable, the National G| and Hazardous
Subst ances Pol | uti on Contingency Plan (NCP). This decision is based on the Admi nistrative Record for the
site.

The State of |daho Department of Health and Welfare (1 DHW concurs with the sel ected renedy.

Assessnent of the Site

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in this Record of Decision (ROD), may present an inmmnent and substanti al
endangernment to public health, welfare, or the environnent.

Description of the Sel ected Remedy

This interimaction is intended to prevent further degradati on of the groundwater by reducing contam nants
near the TSF-05 injection well and in the surrounding groundwater. The selected renedy will also not be
inconsistent with nor preclude the inplenentation of the final response action scheduled to be determined in
1994.

The nmaj or conponents of the sel ected renedy include:

. Extract contam nated groundwater fromthe TSF-05 injection well and perhaps nearby groundwater
nmonitoring wells that are capabl e of capturing contam nated groundwat er.

. Install two groundwater nonitoring wells within the contam nant plune to nonitor the
effectiveness of the interimaction. These wells nay al so be used as extraction wells to
expedite the renoval of contam nated groundwater.

. Install on-site groundwater treatment facilities to reduce contaninants of concern in the
extracted groundwater to prescribed performance standards. The selected treatnment systemis
air stripping, carbon adsorption, and ion exchange.

. Moni tor the groundwater contam nant plume and the extraction/treatnent systemduring
groundwat er extraction activities to track the effectiveness of the systemand to ensure that
perfornmance standards are achi eved.

. Modi fy the existing Test Area North (TAN) di sposal pond to receive the treated groundwater and
ensure that discharge water quality does no further degrade the underlying Snake R ver Plain
Aqui fer above maxi mum cont am nant | evel s.

. I npl erent admini strative and institutional controls that supplement engineering controls and
m ni mze exposure to rel eases of hazardous substances during renediation.



Statutory Deterninations

This interimaction is protective of human health and the environment, conplies with Federal and State
applicable or relevant and appropriate requirements for this |imted-scope action, and is cost-effective.
Al though this interimaction is not intended to fully address the statutory nmandate for permanence and
treatnment to the maxi numextent practicable, this interimaction utilizes treatnent and thus is in
furtherance of that statutory nmandate.

Al though this is an interimaction, it is intended to prevent further degradation of the groundwater until
the final renedy for QU 1-07 is sel ected. Because this action does not constitute the final remedy for QU
107, the statutory preference for renedies that enploy treatnent that reduces toxicity, nmobility, or volunme
as a principal element, although partially addressed in this renedy, will be addressed by the final response
action. Subsequent investigations are planned to address the potential threats posed by the conditions at QU
1-07. Because this remedy will result in hazardous substances renaining on site above health-based | evels, a
review will be conducted to ensure that the remedy continues to provi de adequate protection of human health
and the environnent within two years after conmencenent of the renedial action. Because this is an interim
action ROD, review of these sites and of this renmedy will be continuing while devel opi ng final renedial
alternatives for QU 1-07.

Si gnature sheet for the foregoing Operable Unit 1-07A TSF-05 injection well and surroundi ng groundwat er
interimaction at the Test Area North at the Idaho National Engineering Laboratory Record of Decision between
the United States Departnent of Energy and the United States Environmental Protection Agency, with
concurrence by the |Idaho Department of Health and Wl fare.

Si gnature sheet for the foregoing Operable Unit 1-07A TSF-05 injection well and surroundi ng groundwat er
interimaction at the Test Area North at the Idaho National Engineering Laboratory Record of Decision between
the United States Departnent of Energy and the United States Environmental Protection Agency, with
concurrence by the Idaho Department of Health and Wl fare.

Si gnature sheet for the foregoing Operable Unit 1-07A TSF-05 injection well and surroundi ng groundwat er
interimaction at the Test Area North at the Idaho National Engineering Laboratory Record of Decision between
the United States Departnent of Energy and the United States Environmental Protection Agency, with
concurrence by the Idaho Departnment of Health and Wl fare.
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- ANP Aircraft Nucl ear Program

- ARARS applicable or relevant and appropriate requirenents
- BDAT Best Denonstrated Avail abl e Technol ogy

- CERCLA Conpr ehensi ve Envi ronmental Response, Conpensation, and Liability Act
- CFA Central Facilities Area

- CFR Code of Federal Regul ations

- G Curies

- CLP Contract Laboratory Program

- COCA Consent Order and Conpliance Agreement

- CRP Comunity Rel ations Pl an

- DCE Departnent of Energy

- EPA Envi ronnent al Protection Agency

- FET Fl ight Engine Test facility

- FFA/ CO Federal Facility Agreenent/Consent O der

- FR Federal Register

- gpd gal | ons per day

- gpm gal l ons per mnute

- H Hazard | ndex

- | CPP | daho Chenical Processing Pl ant

- | DAPA | daho Admini strative Procedures Act

- | DHW State of |daho Departrment of Health and Wl fare
- 1ET Initial Engine Test Facility

- | NEL | daho Nati onal Engi neering Laboratory

- | b/ hr pounds per hour

- LOFT Loss-of -Fluid Test Facility

- MCL maxi mum cont am nant | evel

- nrenlyr mlliremper year

- NA not applicable

- NCP National G| and Hazardous Substances Pol |l ution Contingency Pl an
- ND non- det ect

- NPL National Priorities List

- QU Operabl e Unit

- PCE tetrachl oroet hyl ene

- PcilL pi cocuries per liter

- PPE personal protective equi pnent

- PWIU Portabl e Water Treatment Unit

- RCRA Resour ce Conservation and Recovery Act

- RFI RCRA Facility Investigation

- R renmedi al investigation

- RI/FS remedi al investigation/feasibility study

- RCD Record of Deci sion

- RWC Radi oacti ve Waste Managenent Conpl ex

- SARA Super fund Arendnents and Reaut horization Act
- TAN Test Area North
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- USGS Uni ted States Ceol ogical Survey

- VOC Vol atile O gani c Conmpound
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- WRRTF Wat er Reactor Research Test Facility

- ug/ gm m crograns per gram

- ug/L m crograns per liter

- ug/ nf 3] m crograns per cubic meter



DECI SI ON SUMVARY
I ntroduction

The | daho National Engi neering Laboratory (INEL) was proposed for listing on the National Priorities List
(NPL) on July 14, 1989 (54 Federal Register [FR 29820). The listing was proposed by the United States

Envi ronment al Protection Agency (EPA) under the authorities granted EPA by the Conprehensive Environmnental
Response, Conpensation, and Liability Act (CERCLA) of 1980 as amended by the Superfund Amendments and

Reaut hori zati on Act (SARA) of 1986. The final rule that listed the INEL on the NPL was published on Novenber
21, 1989, in 54 FR 44184,

1. SITE NAME, LOCATI ON AND DESCRI PTI ON

The INEL is an 890-square mle Federal facility operated by the United States Departnment of Energy (DCE)
(Figure 1-1). The primary missions of the INEL are nucl ear reactor technol ogy devel opment and waste
managenent .

Current land use at the INEL is classified as industrial and mixed use by the United States Bureau of Land
Managenment and the | NEL has been designated as a National Environnental Research Park. The devel oped area
within the INEL is surrounded by a 500 square nmile buffer zone used for cattle and sheep grazing. Al
livestock are kept approxinmately 12 mles away fromthe Test Area North (TAN) conplex. However, wld species
such as antelope, are allowed to roamfreely within and across the | NEL boundaries. These wild species are
prevented fromentering operational areas at the INEL by security fences.

Approxi mately 7,700 people are enployed at the INEL, with an estimated 650 enpl oyed at the TAN. The nearest
off-site populations are in the cities of: Terreton and Mud Lake (12 miles east); Arco (22 niles west);
Bl ackfoot (38 mles southeast); ldaho Falls (49 mles east); and Pocatello (67 mles southeast).

The INEL has sem desert characteristics with hot summers and cold winters. Nornal annual precipitationis 9.1
inches per year, with estinated evapotranspiration rates of 6 to 9 inches per year. Twenty distinctive
vegetati on cover types have been identified at the INEL. Bi g sagebrush, the dom nant species, covers

approxi mately 80 percent of the area. The variety of habitats on the I NEL support numerous species of
reptiles, birds, and mamual s. Underlying the INEL are a series of silicic and basaltic lava flows

and relatively nminor amounts of sedinentary interbeds. The basalts inmrediately beneath the site are
relatively flat and covered with 20 to 30 ft of alluvium The Snake River Plain Aquifer underlies the I NEL
and has been designated a sol e source aquifer pursuant to the Safe Drinking VWater Act.

The TAN conplex is located in the northern portion of the INEL and extends over an area of approxinately 10
square mles. Access to this area is controlled with fences and security patrols. TAN was built in the
early 1950s to support the Aircraft Nucl ear Propul sion Program sponsored by the United States Air Force and
the Atom ¢ Energy Commission. The Technical Support Facility (TSF) is centrally located within TAN (Figure
1-2), and consists of several experinental and support facilities for conducting research and devel oprment
activities on reactor performance. The TSF covers an area of approximately 2,200 ft by 1,500 ft and is
surrounded by a security fence. Located inside of the TSF fence are 38 buil dings and 44 associ at ed
structures. The TSF-05 injection well is located in the southwest corner of TSF. Located outside of the
fence are parking areas, a helicopter |anding pad, rubble piles, a gravel pit, groundwater nonitoring wells,
surface drai nage wells, and a nunber of roads.

Three other najor test facilities are | ocated nearby the TSF and are considered part of the TAN (Figure 1-2).
These facilities are the Loss-of-Fluid Test (LOFT) Facility, the Initial Engine Test (IET) facility, and

the Water Reactor Research Test Facility (WRRTF). Mst of the INEL is located in the Pioneer Basin, a poorly
defined, closed drainage basin. The land surface at TANis relatively flat except for vol canic vents (buttes)
and unevenly surfaced and fissured basalt lava flows. TAN lies in a topographi c depression between the base
of the Lemhi range to the northwest, the Beaverhead Mountains to the northeast, and the Snake River drainage
to the southeast (Figure 1-1). The elevation ranges froma lowin this area of 4774 ft on the Birch Creek
playa floor to a high of 5064 ft on top of Grcular Butte.

The TAN site is at the termnus of the Big Lost River, downgradient of Birch Oreek, and upgradient of the
terminus of the Little Lost R ver. These rivers drain nmountain watersheds existing to the north and northwest
of the INEL. In general, nost of the flows fromthe Big and Little Lost Rivers and Birch Creek are diverted
for irrigation purposes before reaching the INEL. On one occasion in the |ast 40 years Birch Creek actually
flowed into the Birch Creek Playa and subsequently infiltrated into the ground. During years of high flow,
the Little Lost River also flows on-site. Local rainfall and snowrelt during spring nonths contributes to
recharge of the Snake River Plain Aquifer in the vicinity of TAN



Two production wells supply water for all operations at the TSF. These wells are located in the northeast
corner of the TSF and are identified as TANN1 and TANN2 in Figure 1-2. Sanpling of the production wells
during 1987 confirmed the presence of trichloroethylene (TCE) in concentrations that exceeded nmaxi mum

contam nant levels (ML). MCLs are standards established by the EPA and are designed to protect human health
fromthe potential adverse effects of drinking water contami nants. To protect the workers at TAN, an air
spargi ng systemwas installed in the water supply tank at the TSF to ensure that organi c contam nant
concentrations remain bel ow regul atory |evels (MLs).

2. SITE H STORY AND ENFORCEMENT ACTI ONS
2.1 Site Hstory

2.1.1 Disposal Hstory of TSF-05 Injection Wll

The TSF-05 injection well was conpleted in 1953 to a depth of 305 ft. The well has a 12-inch-di ameter casing
with perforations from180 to 244 ft and from 269 to 305 ft below | and surface. The well was used to di spose
of TSF industrial and sanitary wastewaters into the Snake River Plain Aquifer which is encountered

approxi mately 200 ft bel ow | and surf ace.

H storical records were reviewed and personnel interviews were conducted as part of previous investigations
to determne former waste generation and disposal practices at TAN. These efforts identified six facilities
that are potential sources for the groundwater contanination at TAN. Wastes fromat |east three of these
facilities were apparently disposed in the TSF-05 injection well (Table 2-1). In addition, the TSF-05
injection well was also used in the late 1950s and early 1960s to di spose of concentrated evaporator sludges
fromthe processing of |owlevel radioactive and process wastes at the TSF Intermedi ate-Level WAste D sposal
System (TSF-09). Qher types of wastes believed to have been disposed in the TSF-05 injection well include
corrosive waste water, ignitable wastes, chromum |ead, and nercury.

The TSF-05 injection well was |ast used as a disposal site in 1972, after which waste waters were diverted to
t he sout heastern portion of the TAN di sposal pond. This well is now securely closed and | ocked, and the well
head i s seal ed agai nst surface water intrusion.

Previ ous investigations do not provide definitive infornmation on the volumes of organic wastes disposed to
the TSF-05 injection well or the specific processes by which they were generated. However, radioactivity

rel eased to the TSF-05 injection well can be estimated. The Radioactive Waste Managenent |nformation System
contains estimates of curies by nuclide released to the TSFO5 injection well for the period of 1971 through
August 1972 (Table 2-2, colum 2). Records regarding radioactivity released prior to 1971 are not as
accurate. Estinates suggest the total radiation released to the TSF-05 injection well from 1959 to 1971 was
approximately 45 curies (G); however information on the distribution by nuclide during this tinme period is
not available. A rough approxi mati on of nuclide distribution from1959 to 1971 was calculated in Table 2-2
(colum 3) assuning the sane distribution as known for 1971 through August 1972, and a total rel ease of

45 Q.

Potenti al sources of groundwater contam nation at TAN, other than the TSF-05 injection well are not part of
this interimaction. These other potential sources will be investigated as part of the Waste Area G oup
(WAGQ wi de groundwat er Renedi al |nvestigation/Feasibility Study (RI/FS) [Qperable Unit (QUJ) 1-07B] or the
conprehensive WAG1 RI/FS (QU 1-10).

2.1.2 Previous Goundwater |nvestigations

Contaminants in the TAN groundwater were first detected in April 1987. During groundwater sanpling
activities, TCE was detected in a sanple collected for volatile organi c conpound (VOC) anal yses from TSF
production well TAN-1. Subsequent sanpling of both production wells (TANN1 and TAN-2 in Figure 1-2) for VQOCs
duri ng Septenber and Novenber 1987 confirmed the presence of TCE in both wells and also identified

tetrachl oroethylene (PCE) in well TAN-1. In addition, independent groundwater sanpling at TAN was perforned
by the USGS in 1987 and 1988. Results fromthese investigations indicate that well TSF-05 and a near by
observation well (USGS-24, Figure 5-3) were contam nated with TCE and PCE at concentrations in excess of
MCLs. Sanples fromwell TSF-05 and the two production wells (TAN-1 and TAN-2) were al so tested for sel ected
radi onucl i des during these sanpling efforts. Tritiumand Strontium 90 were detected at concentrations in
excess of MCLs in sanples fromwell TSF-05. Cesium 137, cobalt-60, anericium 241, and plutoniumwere al so
detected in well TSF-05; however, there are no MCLs for these anal ytes.

On the basis of the results fromthese early sanpling efforts, a Resource Conservation and Recovery Act
(RCRA) Corrective Action Programwas devel oped to address groundwater contam nation at TAN. One of the first
actions initiated was the installation of an air sparger in the water supply systemin 1989 to keep organic
contami nant concentrati ons bel ow safe drinking water |evels.



A well drilling and groundwater sanpling programfrom 1989 to 1990, was also initiated which included
drilling and sanpling 17 new wells (see Figure 5-3), plus sanpling another 12 existing wells within 4 niles
of the injection well. Additional sanpling of production wells, new and existing nonitoring wells, and the
TSF-05 injection well for organic, inorganic, and radiological constituents occurred during 1989 and 1990
(See Table 5-1 and Figure 5-3). During this sanpling period, four contaninants-TCE, PCE, |ead, and
strontiunB0-were consistently detected in nore than one well at concentrations exceedi ng MCLs. These four
contam nants are referred to as contam nants of concern, and are the focus of this interimaction. Ranges
of detected concentrations for the contam nants of concern in the TAN groundwater are presented in Table 2-3.

The USGS al so sanpl ed sel ected new and existing wells for organi ¢ and radi onuclide constituents in 1989.
Anal ytical results for TCE and PCE fromthis sanpling effort were simlar to those presented in Table 5-1,
and di scussed above. Concentrations of these conpounds exceeded MCLs in all wells sanpled, with the highest
concentrations found in well TSF-05. Tritiumconcentrati ons exceeded the MCL in well TSF-05, but were | ess
than the MCL in the other wells sanpled. Concentrations of Strontium 90 exceeded the MCL in the TSF-05
injection well and a nearby well (TAN-D2). Elevated concentrations of Cesium 137 were also found in the
TSF-05 injection well.

Anot her action, initiated in 1990, renoved and anal yzed contam nated sl udge that had accumulated in the | ower
55 ft of the TSF-05 injection well. Mderate to high concentrations of radionuclides and organi c conpounds
were detected in the sludge. (Table 5-3).

On the basis of the results of the groundwater sanpling described above, and from anal yti cal and radi ol ogi cal
sanpling results of sludge renmoved fromthe TSF-05 injection well in 1990 (see Section 5-3), the TSF-05
injection well was determined to be a primary source of groundwater contam nants at TAN.

2.2 Enforcenent

A Consent Order/ Conpliance Agreement (COCA) was entered into between DOE and EPA pursuant to RCRA in August
1987. The COCA required DOE to conduct an initial assessnent and screening of all solid waste and/or
hazardous waste disposal units at INEL, and resulted in the RCRA Corrective Action Program nentioned in the
precedi ng secti on.

As a result of the INEL's listing on the NPL in Novenber 1989, DCE, EPA, and the State of |daho Departnent of
Health and Welfare (IDHW entered into a Federal Facility Agreement and Consent Order (FFA/CO pursuant to
CERCLA in Decenber 1991. The FFA/ CO superseded the COCA and established a procedural framework for agency
coordi nation and a schedule for all CERCLA and RCRA corrective action activities conducted at the INEL. This
interimaction is undertaken in accordance with this FFA CO

3. H GHLI GHTS OF COWUNI TY PARTI Cl PATI ON
3.1 Community Relations Prior to the InterimAction

In accordance with CERCLA sections 113(K)(2)(b)(i-v) and 117, comunity interviews were conducted with | ocal
officials, comunity residents, and public interest groups to solicit concerns and information needs, and to
| earn how and when citizens would like to be involved in the CERCLA process. The infornmati on gathered during
community interviews and other relevant infornmation provided the basis for devel opnent of the | NEL-wi de
Community Relations Plan (CRP). This INEL-wide CRP will continue to be inplenented during this interim
action to reflect the decision-making process under CERCLA and the National G| and Hazardous Substances

Pol | uti on Contingency Plan (NCP), and to ensure that appropriate public participation continues under the
FFA/ CO.

The presence of organic conpounds in the groundwater at the TAN was first announced in a news rel ease i ssued
in Novenber 1987. A second news rel ease issued in Septenber 1988, announced both the provision of an
alternate source of drinking water for workers at TAN, and the schedul ed installation of an air sparging
systemto renove volatile organic contam nants fromthe drinking water supply at TAN

3.2 Conmmunity Relations to Support Selection of a Renedy

In accordance with CERCLA sections 113(K)(2)(b)(i-v) and 117, the public was given the opportunity to
participate in the remedy sel ection process.



The Notice of Availability for the Proposed Plan was published January 5, 1992, in the foll owi ng newspapers:

. The Post Register (ldaho Falls),

. The Idaho State Journal (Pocatell o),
. Twin Falls Tines News,

. I daho Statesnman (Boise),

. The Lewi ston Mrning Tribune,

. I daho Free Press (Nampa),

. Sout h I daho Press (Burley),

. Moscow Pul | man Daily News.

. Sout h I daho Press (Burley),

A simlar newspaper advertisenent was published January 30, 1992, in

. The Post Register (ldaho Falls),

. The Idaho State Journal (Pocatell o),
. Twin Falls Tinmes News,

. I daho Statesman (Boise),

. I daho Free Press (Nampa),

. the South I daho Press (Burley).

These adverti senents repeated the public neeting |locations and tinmes. Personal phone calls were nmade to
informindividual s and groups about the comment opportunity. A "Dear CGtizen" letter transnitting a copy of
the Proposed Plan was nuiled January 8, 1992 via a nailing list of 5,731 names of groups and i ndivi dual s.

The public comment period was initially schedul ed fromJanuary 13, 1992, to February 12, 1992. Three public
meetings were held on February 4, 5, and 6, 1992, in Idaho Falls, Boise, and Burley. Representatives from
the DOE, EPA, IDHW and E&G | daho, Inc., were present at the public neetings to discuss the Proposed Pl an,
answer questions, and receive both witten and oral public comments. For one hour prior to each neeting,

I NEL, EPA, and |IDHWrepresentatives were al so available for informal discussions with the interested public.
A court reporter was present at each neeting to record, verbatim the proceedings of the neetings. Copies of
the transcripts fromthe public nmeetings are available for public reviewin the Information Repositories
(which are located at the public libraries in Boise, Twin Falls, Pocatello, Idaho Falls and the University of
Idaho library in Mbscow) as part of the Adm nistrative Record for this interimaction.

A request for an extension of the public comment period was received and granted, therefore extending the
commrent period to March 13, 1992. A notice of the extension was published February 18 and 19, 1992, in:

. The Post Regi ster,

. The | daho State Journal,

. Twin Falls Tines News,

. | daho St at esnan,

. The Lewi ston Mrning Tribune,
. | daho Free Press,

. Sout h | daho Press, and

. Moscow Pul | man Daily News.



On March 9, 1992, a technical briefing was conducted with the League of Wnan Voters of Mdscow via a
conference call.

A Responsi veness Summary has been prepared to address public comrents as part of this Record of Decision
(ROD). Al verbal comrents given at the public nmeetings and all submitted witten comrents are repeated,
verbatim in the Administrative Record for the ROD. Those comrents are annotated to indicate which response
in the Responsiveness Sunmary addresses each comment.

In accordance with CERCLA section 113(K)(1), an Adm nistrative Record was established to provide the basis
for selection of the renedial action. The Admnistrative Record is available for public review at the | NEL
technical library in Idaho Falls. Copies of the Adm nistrative Record are available for public review at the
public libraries at Boise, |daho Falls, Pocatello, and Twin Falls, and the University of ldaho Library in
Moscow.

Persons on the mailing list will receive a notice of availability stating that the signed ROD is avail abl e.
Copi es of the ROD and the Responsiveness Summary will be placed in the Adm nistrative Record and in the
information repositories, and will be provided to the public upon request.

4. SCOPE AND ROLE OF THE CPERABLE UNI T

The INEL is divided into ten WAGs. The TAN has been designated as WAG 1, which is further divided into ten
Qus. The TSF-05 injection well and surroundi ng groundwater contam nation are one of the TAN Qus. It nmay be
appropriate to inplement an interimaction for an QU before conpleting the RI/FS. Because sufficient data
have been collected regarding the TSF-05 injection well, the QU was further subdivided into QU 1-07A (interim
action) and QU 1-07B (TAN groundwater RI/FS).

QU 1-07A, the subject of this ROD, addresses the groundwater contam nants near the TSF-05 injection well.
Thus, this interimaction will help prevent further degradati on of groundwater while the QU 1-07B RI/FS is
bei ng conpl eted. During Renedial Design, the engineering phase that follows this ROD, technical draw ngs and
specifications will be devel oped for the inplenentation of this interimrenedial action.

To the extent practicable, this interimaction will facilitate the QU 1-07B RI/FS by providing information
about aquifer parameters based on data fromthe groundwater extraction and nmonitoring wells. In addition,
this interimaction will provide site-specific performance informati on that can be used for eval uating
alternative technol ogi es, determ ning process sizing, and estinmating costs. Because this interimaction is
not the final renmedy for the TSF-05 injection well and surroundi ng groundwater, subsequent investigations are
planned to fully address the potential threats posed by the conditions at the site. This interimaction wll
not be inconsistent with nor preclude the inplenmentation of the final response action scheduled to be
deternmined in 1994. |In the event that continued operation of this limted scope renedy is determned to be
appropriate, operational parameters will be defined in the QU 1-07B RCD.

5. SUWARY OF SI TE CHARACTERI STI CS
5.1 GCeol ogy

The geol ogy of TANis characterized by a relatively thin layer (0 to 50 ft) of lacustrine sedinents and pl aya
deposits consisting of silts, clays, and mnor sands. Underlying the surficial sedinents is a thick sequence
of basalt flows with sedinentary interbeds. The basalts exhibit a wi de range of lithologic textures and
structures; fromdense to highly vesicular basalt and frommassive to highly fractured basalt. |ndividual
flow units consist of a fractured/rubbly flow top, a mddle dense basalt, and a fractured/rubbly flow bottom
These flow units have a thickness of approximately 15 ft. Sedinentary interbeds occur within the basalt and
consist of clay or silt. Interbeds that have been encountered to the maxi numdepth drilled include the P-Q
and QR interbeds. Figure 5-1 is a cross-section through TAN. The | ocation of the cross-section is shown in
Figure 5-2. The P-Q interbed is discontinuous. The deeper interbed, QR, is interpreted to be continuous and
sl opes to the southeast. It has a variable thickness with a nedi an thickness of approxinmately 4 ft.
Interpretation of hydraulic head data indicates that this interbed could be a continuous, sem -confining
layer. Both interbeds and the inpact of the TAN geol ogy on renedial alternatives will be evaluated in nore
detail in the QU 1-07B RI/FS.

5.2 Hydrogeol ogy

The water table underneath the TSF facility averages about 4583 ft above mean sea level [at well United

St at es Geol ogi cal Survey (USGS)-24] or about 213 ft below land surface with a seasonal variation of about 4
ft. The water table also has a relatively flat horizontal hydraulic gradient (1 ft/mle). |In general, the
depth to groundwater imedi ately beneath the | and surface at TAN is approxi mately 200 to 220 ft. The aquifer
t hi ckness coul d be greater than 900 ft. The groundwater flow velocity in the vicinity of TANis generally



sout h-sout heast, and flow velocities range from0.003 ft/day to 6.0 ft/day, with a median velocity of
approximately 0.3 ft/day. Transmissivity estinmates range from 400 to 800,000 ft[2]/day, with a medi an
transm ssivity of approximately 38,000 ft[2]/day.

The QU 1-07B RI/FS is investigating whether the QR interbed is continuous and creates sem -confining
condi tions.

G oundwater flowin the vicinity of TAN is south-southeasterly (Figure 5-3) and is influenced by groundwater
recharge fromthe north, northwest, and northeast. A so, the |ocal groundwater flow beneath TAN is affected
by punping fromthe TSF production wells northeast of the injection well.

5.3 Nature and Extent of Contam nation

Al though there may be ot her sources, past waste disposal in the TSF-05 injection well is considered to be the
princi pal source of groundwater contam nation at TAN. In general, the highest contam nant concentrations
were detected in sanples fromwell TSF-05 (Tables 5-1 and 5-2). TCE concentrations ranging from 24,000 ug/L
to 35,000 ug/L were detected in groundwater sanples collected fromthe TSF-05 well during 1987 through 1989.
Then, in January and February 1990, sludge was renoved fromthe lower 55 linear ft of this well. The sludge
was anal yzed for total netals, total organics, radionuclides, and Toxicity Characteristic Leachate Procedure
(TCLP) netals, organics, pesticides, and herbicides. The concentrations of contaninants detected are
presented in Table 5-3. On the basis of the high concentrations of organic and radi ol ogi cal constituents
detected in the sludge, this material was considered to be a major source of groundwater contami nation in the
TSF-05 injection well and the surroundi ng groundwater. Al though there are no additional data at this tine,
contami nant concentrations in the TSF-05 well are expected to have declined since the sludge was renoved.

G oundwat er sanpling associated with the interimaction and the QU 1-07B RI/FS will determ ne current

contam nant concentrations in the TSF-05 injection well and other wells at TAN. Al so, potential sources of
groundwat er contam nation at TAN other than the TSF-05 injection well wll be evaluated under the QU 1-07B
R/ FS.

Prelimnary interpretations regarding the extent of contami nation at TAN are summarized bel ow. These
interpretations are based on the previous sanpling results presented in Tables 5-1 and 5-2, and will be
further evaluated (with new sanpling data) as part of the QU 1-07B RI/FS. A groundwater contaninant plune
extends general ly southeastward fromthe TSF-05 injection well, which is consistent with the main direction
of groundwater flow beneath TAN. Sone contam nants have al so been detected northeast of well TSF-05;
contaminant mgration in this direction is probably caused by |ocalized shifts in groundwater flow directions
resulting from punping the TAN production wells (TANN1 and TAN-2). As stated previously, the contam nants of
concern for the interimaction include TCE, PCE, |ead, and strontium90. These four contam nants have been
detected at varying distances fromthe TSFO5 injection well, apparently reflecting differing rates of

m gration through the groundwater. TCE is the nost w despread constituent in the contam nant plume, having
been found above MCLs as far as 1.5 miles southeast of the TSF -05 well. PCE has been detected in wells as
far as 1 nile southeast of the TSF-05 well. Concentrations of strontium 90 and | ead above their respective
MCLs have only been regularly detected within 2nmle of the TSF-05 well.

The vertical extent of groundwater contanmination at TANis not yet clearly defined. Mst wells at TAN are
screened or open across the water table (which occurs at depths of approximately 200 ft or 4590 ft above nean
sea level). The contam nant plune was detected prinmarily from groundwater sanples collected fromthese
well's. The deepest detected contam nation was found in a sanple fromwell TAN 12, which is screened at a
depth of 362 to 382 ft; approximately 165 ft bel ow the water table at an el evati on of 4420 ft above nean sea
level. However, there are relatively fewwells at TAN which are screened only across deep intervals.
Therefore, the vertical extent of contam nation is largely unknown. There is no information, for exanple, to
i ndi cate whether contam nants have migrated belowthe QR interbed (Figure 5-1), which is interpreted to be a
sem -confining bed beneath TAN. New wells will be installed as a part of the QU 1-07B RI/FS to help better
define the vertical extent of the contaninant plure.

On the basis of the previous sanpling data presented in Table 5-1 and di scussed above, the contam nant plune
beneath TANis estimated to be approximately 1.5 mles in length, 0.5 nmiles in width, and 200 ft thick.

Al t hough there are nunerous uncertainties associated with this estimate (particularly regarding the plune
thickness), it is a sufficient initial characterization for interimaction design purposes. As stated above,
subsequent groundwater sanpling for the interimaction and the QU 1-07B RI/FS will further refine this
initial characterization.



6. SUMVARY COF SI TE RI SKS
6.1 Human Health

Al though this interimaction does not use a conpleted baseline risk assessnent, sufficient information is
avail able to denonstrate the potential for risk and the need to take action

Chemi cal -specific standards that define acceptable risk |levels such as MCLs, may be used to determ ne whet her
an exposure is associated with an unacceptable risk to human health or the environnent and whet her renedia
action is warranted. Four contam nants have been found to exceed their chem cal -specific MCLs in nore than
one well and on a recurring basis in the vicinity of the TSFO5 injection well and therefore are considered to
be contam nants of concern. Table 6-1 identifies the contam nants of concern, their respective MlLs, and

ri sk-based concentrati ons.

Both trichl oroethyl ene and tetrachl oroet hyl ene have been shown to cause cancer in |aboratory animals such as
rats and mce when the aninmals are exposed at high levels over their lifetimes. Chemcals that cause cancer
in laboratory animals al so may increase the risk of cancer in humans who are exposed at | ower |evels over

| ong periods of time.

Lead can cause a variety of adverse health effects in humans. At relatively low | evels of exposure, these
effects may include interference with red bl ood cell chem stry, delays in normal physical and nental

devel opnent in babi es and young children, slight deficits in the attention span, hearing, learning abilities
of children, and slight increases in the blood pressure of sone adults

Strontium90 is a fission product and a beta particle emtter. Strontium90 accunul ates in bone tissue and if
taken internally, can damage the bone marrow and bone tissue which can cause cancer. Children are nore
susceptible to inpacts fromthe strontium 90 because their bones are devel oping nore rapidly than in an
adult. Beta particles can penetrate the skin, so these particles can al so danage the skin and eyes.

The potentially exposed popul ations include site workers and site visitors. The reasonabl e exposure pat hways
for each group are ingestion of contami nated groundwater and inhalation of volatiles. The imrediate threat
of exposure has been nitigated by the installation of an air sparger systemin the drinking water supply.

Al though the air sparger reduces the risk of exposure, it does not address the source of groundwater
contanmination or the protection of future drinking water supplies. For a future residential scenario where
people mght live on part of the INEL, a drinking water well could draw contam nation froma portion of the
cont am nant pl une.

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplementing this
interimaction selected in this ROD, may present an inmminent and substantial endangernment to public health
wel fare, or the environnent.

A quantitative human health risk assessnent will be included as part of QU 1-07B R /FS

6.2 Ecological R sk Assessnent

An ecol ogical risk assessment was not perfornmed for this interimaction. A quantitative ecol ogica
assessnent will be perforned as part of the | NEL-w de conprehensive R /FS schedul ed for 1998.

7. DESCRI PTI ON OF ALTERNATI VES

Four alternatives were considered for this interimaction: (1) no action; (2) groundwater extraction and
treatnment by air stripping, carbon adsorption, and ion exchange; (3) groundwater extraction and treatment by
carbon adsorption and i on exchange; and (4) groundwater extraction and treatment by chem cal destruction and
ion exchange. These four alternatives are discussed in greater detail bel ow

7.1 Common Features

Each of the alternatives, except for the no action alternative, have the follow ng common features

. WIIl operate for a nmaxi mum of two years

. WIIl punp at an average rate of approximately 50 gallons per mnute (gpm) and occasional rates
of 10 to 100 gpm

. WI I achieve performance standards (given in Table 9-2) for contam nants of concern in the
treated groundwater effluent.



. G oundwat er nonitoring wells within the contanminant plume will nonitor the effectiveness of the
interimaction in reducing contam nant concentrations in the groundwater. These wells may al so
be used as extraction wells to expedite the renoval of contani nated groundwater.

. Include installing on-site groundwater treatnent facilities to renove contam nants fromthe

groundwater. The treated effluent will be discharged to the TAN di sposal pond

. Drinking water nonitoring programw |l continue. New adm nistrative and institutional controls
will be inplemented as appropriate to suppl enent engi neering controls and m ninm ze exposure to
rel eases of hazardous substances during renediation

7.2 Aternatives

7.2.1 Aternative 1: No Action

The NCP requires that the "no-action" alternative be considered for every site to determ ne a baseline

agai nst which other renedial alternatives can be neasured. Under this alternative, no renedial actions would
bet aken beyond those already in place such as the air sparging system The nonthly drinking water program
woul d continue and groundwater nonitoring woul d be inplemented to eval uate changes in the contamn nant plune.

7.2.2 Aternative 2: Goundwater Extraction and Treatnent by Air Stripping, Carbon Adsorption, |on Exchange

This alternative differs fromthe no action alternative because active neasures woul d be taken to reduce the
contami nants near the TSF-05 injection well and in the surroundi ng groundwater, which would reduce the threat
to drinking water supplies and hel p prevent further degradation of groundwater while the QU 1-07B RI/FS is
being conpleted. Alternative 2 enploys well-established and wi dely used technol ogi es

Goundwater will be extracted fromthe TSF-05 injection well and perhaps nearby groundwater nonitoring wells
that are capable of capturing contam nated groundwater. The extracted groundwater woul d be punped to an
onsite facility conprised of: a filtration systemto renove sedinent, an air stripper equipped with a carbon
scrubber to renove organic contam nants; and an ion exchange systemto renove inorganics and radi onuclides.
The filtration systemis a physical process that renoves suspended solids fromthe groundwater. This system
could be a tank where solids are allowed to settle out of the groundwater or a porous nedia such as sand or
paper that captures the solid particles as the groundwater passes through the filter. Sedi nent woul d be

anal yzed for hazardous and radi oactive contaminants and will be disposed of as identified in Table 9-1

Air stripping is a nass transfer process in which volatile contam nants in water are transferred to gas. Air
stripping is frequently acconplished in a packed tower equipped with an air blower. |In this type of system
wat er fl ows down through a packing material that produces a |large surface area for gas transfer, while air
flows upward, and is exhausted through the top. Because volatile contam nants such as TCE and PCE have a
relatively high vapor pressure, they readily | eave the aqueous streamfor the gas phase. Air flow ng through
the top of the air stripper would pass through an activated carbon treatnent systemto capture the organic
contami nants rel eased fromthe groundwater. The activated carbon woul d sel ectively adsorb the contam nants by
a surface attraction phenonenon in which the organic nolecules are attracted to unsatisfied electrostatic
charges on and in the pores of the carbon granules. Air fromthe air stripper may al so be passed through a
filter to renove solid particles, radioactive particles, and water nmists that m ght be generated fromthe air
stripper. Air emssions would be nonitored for conpliance with regulatory standards for air pollutants. The
carbon treatnment systemwoul d be nonitored for contam nant breakthrough, and as necessary, the carbon woul d
be replaced. The spent carbon woul d beregenerated at a facility operating in conpliance with EPA's Revi sed
Procedures for Planning and I nplenenting Of-Site Response Actions.

In addition to passing through the air stripper, the groundwater would al so pass through one or nore ion
exchange columms. |on exchange is a process whereby the dissolved netals and radi onuclides are renoved from
t he groundwater by being exchanged with relatively harm ess ions held by the i on exchange material. 1lon
exchange resins are primarily synthetic organic materials containing ionic functional groups to which
exchangeabl e i ons are attached. Al though specific ion exchange and sorptive resins systens nust be designed
on a site-specific basis, typical configurations include parallel colums to allow for one or nore colums to
be taken out for regeneration while the renaining colums would stay in service. Procedures for recovery

or regeneration of the spent resins would be determ ned during renedial design. It is anticipated that the
spent resins would be disposed of in avail abl e storage areas at the Radioactive Waste Managenent Conpl ex
(RWC) at the INEL as | owlevel radioactive waste

The treated effluent would be nonitored for treatnment efficiency prior to discharge to the TAN di sposal pond,
where the effluent woul d evaporate and percolate into the ground



7.2.3 Aternative 3: Goundwater Extraction and Treatnent by Carbon Adsorption and |on Exchange

Al though the purpose of this alternative is the sane as Alternative 2, a different groundwater treatmnment
systemis proposed which uses activated carbon as the primary treatnment technol ogy for the removal of organic
contami nants. The renedi al objective, filtration, ion exchange, and effluent disposal systens remain the
sane, but an activated carbon systemwould replace the air stripper and associ ated offgas treatnment system
Activated carbon is a technology that is adaptable for the removal of organic and inorgani c contam nants from
both air and aqueous wastes. Alternative 3 enploys well-established and widely used technol ogi es.

Fol lowing pretreatnent by the filtration system the contam nated groundwater woul d be passed through severa
carbon adsorption col ums where the carbon woul d sel ectively adsorb the organic contam nants. |In addition
the water woul d al so pass through i on exchange colums to renove inorgani c contam nants and radi onucli des.
Use of several carbon adsorption colums woul d provide considerable flexibility. Various colums coul d be
arranged in series to increase service |life between regeneration or in parallel for maxi mum hydraulic
capacity. The piping arrangenment would also allow for one or nore beds to be regenerated while the other
colums renain in service

The di sposal of the sediment and spent resins would be the same as for Alternative 2. Spent organic carbon
under this alternative could contain organic and inorganic contamnants as well as radionuclides. |In this
i nstance, the spent carbon could be classified as a conbustible m xed waste that woul d require di sposa
on-site at the Waste Experinmental Reduction Facility (WERF) or simlar facility.

7.2.4 Aternative 4: Goundwater Extraction and Treatnent by Chem cal Destruction and |on Exchange

Al though the purpose of this alternative is the same as Alternatives 2 and 3, a different groundwater
treatnent systemis proposed. The renedial objective, filtration, ion exchange, and effluent di sposa
systens remain the sane, but a chemcal treatnment systemwould replace the air stripping or activated carbon
syst ens.

Fol l owing pretreatment by the filtration system the contam nated groundwater woul d be passed through a

chem cal treatnent systemto destroy the organic contam nants, and an ion exchange colum to renove inorganic
contami nants and radi onuclides. The chem cal treatment system woul d detoxify organic contami nants by
actual |y changing their chem cal fornms from conplex organic nol ecules to sinple, nore benign nol ecul es by
using ultraviolet light and either ozone or hydrogen peroxide. The ultraviolet |light provides an energy
source to break chem cal bonds while the ozone or hydrogen peroxi de provides an oxygen atomto form benign
conpounds.

The di sposal of sedinents and spent resins would be the sane as Alternative 2. Treatnent residuals
contam nated w th organi c conpounds woul d not be generated and woul d not need to be di sposed.

8. SUWARY OF COMPARATI VE ANALYSI S OF ALTERNATI VES

The remedial alternatives for the TSF-05 injection well and surrounding groundwater interimaction were
conpared according to nine criteria devel oped on the basis of the statutory requirenents of CERCLA Section
121 and the NCP. These evaluation criteria are shown bel ow and di scussed in the followi ng sections.

Threshold criteria

. Overal |l protection of human health and the environnment
. Conpl i ance with applicable or appropriate and rel evant requirenents (ARARs)

Primary bal ancing criteria

. Long-term ef fecti veness and pernanence

. Reduction of toxicity, mobility, or volune through treatnent
. Short-term ef fectiveness

. I npl ementability

. Cost

Modi fying criteria

. St at e accept ance
. Communi ty accept ance.

A summary of the conparative analysis of alternatives is shown in Table 8-1.



8.1 Threshold Criteria

8.1.1 Overall Protection of Hunman Health and t he Environnent

This criterion nmeasures how the alternative, as a whol e, achieves and naintains protection of human health
and the environnent within the scope of this action. Alternative 1 is not protective of human health and the
environnent. It neither reduces the threat of exposure to drinking water supplies nor prevents further
degradation of the groundwater. Alternatives 2, 3, and 4 are protective of human health and the environnent.
Each alternative reduces the risk to potentially exposed popul ati ons and prevents further degradation of the
gr oundwat er .

8.1.2 Conpliance with Applicable or Relevant and Appropriate Requirenents

This evaluation criterion is used to determ ne whether each alternative will neet all of the Federal and
State ARARs that have been identified for this interimaction. Conpliance with an ARAR as an eval uation
criteriais not applied to Alternative 1, the baseline alternative. Aternatives 2, 3, and 4 achieve
conpliance with the ARARs. This analysis is summarized in the Statutory Determinations section

8.2 Primary Balancing Criteria

8.2.1 long-Term Effectiveness and Pernanence

The eval uation of alternatives under this criterion, the results of a remedial action in terns of the risk
remai ning at the site after response objectives have been nmet and the extent and effectiveness of the
controls that nmay be required to manage treatnent residuals are addressed. Because the spent carbon produced
by Alternative 2 woul d be regenerated off-site, Alternative 2 would provide a higher degree of |ong-term
effectiveness and permanence than Alternatives 3 or 4. Alternative 3 is less reliable because of the
necessity of |ong-term nanagenent controls for providing continued protection frompotential m xed-waste
residuals. Aternative 4 is less reliable because of the uncertainties associated with |ong-term operation
and nmai nt enance functions.

8.2.2 Reduction of Toxicity, Mbility, or Volune through Treatnent

This evaluation criteria addresses the statutory preference for selecting renedial actions that enpl oy
treatnment technol ogi es that permanently and significantly reduce toxicity, nmobility, or volunme of the

hazar dous substances as their principal element. Alternatives 2, 3, and 4 reduce the nobility and vol une of
contami nants in the groundwater due to extraction. Alternative 2, through the regenerati on of spent carbon
by incineration, and Alternative 4, through chem cal destruction, result in the greatest amount of organic
contam nants destroyed. Alternative 3 poses a greater risk than Alternatives 2 and 4 because the treatnent
resi dues woul d have to be handl ed as a m xed waste.

8.2.3 Short-Term Effectiveness

This evaluation criterion addresses the effects of the alternative during the construction and inplenentation
phase until renedial response objectives are net. Aternatives 2, 3, and 4 could not begin operation unti
1993, to allow sufficient tine for design and construction of the treatnent facilities. Alternatives 2 and 3
woul d require less tine to achieve protection because they are proven technol ogi es with docunent ed
performance data, and woul d use readily available systens. Aternative 4 would require nore tinme to design
and achi eve full-scal e operation

Alternatives 2, 3, and 4 are not expected to pose significant risks to workers during construction
Short-termrisks to workers, such as exposure to contam nants during installation of groundwater monitoring
well's, could be mtigated by engineering controls and standard health and safety practices. Aternatives 2,

3, and 4 are not expected to pose significant risks of exposure to workers during the handling and
transportati on of wastes. Short-termrisks could be nmtigated by engi neering controls and standard heal th and
safety practices. Aternative 2 is not expected to pose a significant risk of exposure to the community
during transportation of spent carbon to a recycling facility or during regeneration of the carbon by
incineration. Oganic contam nants woul d be bound to the carbon during transport and not subject to rapid
release in the event of an accident. Incineration would occur at an EPA-approved facility designed to safely
handl e the contam nated carbon. Short-termrisks could simlarly be mtigated by engineering controls and
standard health and safety practices. Aternative 4 has the di sadvantage of requiring nore extensive bench-or
pilot-scale studies than the other alternatives before a |larger scale treatnent systemcoul d be designed. In
addition, this alternative would require nore conpl ex technol ogy, which would increase the risk to the
workers and the environnent if a failure occurred



8.2.4 Inplenentability

The inplementability criterion addresses the technical and administrative feasibility of inplenmenting an
alternative as well as various services and materials required during its inplenmentation. Alternatives 2 and
3 enmpl oy well -established technol ogies that are widely used in the treatnent of hazardous waste streans. Ar
stripping, carbon adsorption, and ion exchange are easily integrated into conplex treatment systens.
Alternative 4 includes chem cal oxidation to destroy organic contami nants. Treatability studies are
necessary to denonstrate the applicability and performance of this technology for a specific site; and
therefore, the technical uncertainties associated with design and constructi on nmay hi nder inplenentation.

The necessary equi prent and specialists as well as services and materials are expected to be readily

avai l able for each alternative. Fromthe perspective of waste treatnment and disposal, Alternative 3 would be
nore difficult to inplement than Alternative 2 which would be nore difficult than Alternative 4. Alternative
3 would be difficult to inplement because it is possible that a m xed waste woul d be generated and treat nent
and di sposal options for mxed waste are very limted. Alternative 2 would be nore difficult to inplenent
than Alternative 4 because spent carbon would need to be transported off-site for regeneration. Aternative 4
woul d be the nost inplenmentable froma waste treatnent and di sposal perspective because no m xed or hazardous
wast e woul d be generat ed.

8.2.5 Cost

The eval uation of alternatives under this criteria includes capital costs and annual operation and

mai nt enance costs. Alternative 3, estimated at $7, 440,000, is the | east expensive of the treatment
alternatives. Alternatived4 is estimated at $7, 360,000, followed by Alternative 2 at $7,715,000. A sunmary
br eakdown of these costs for each alternative is shown in Table 82.

8.3 Mdifying Oriteria

8.3.1 State Acceptance

This assessnent criterion evaluates the technical and adm nistrative issues and concerns the | DHW nay have
regardi ng each of the alternatives. The IDHWconcurs with the preferred renmedial alternative. The |IDHW has
been invol ved with the devel opment and revi ew of the Proposed Plan, Record of Decision, and other project
activities such as public neetings.

8.3.2 GComunity Acceptance

Thi s assessnent eval uates the issues and concerns the public nay have regardi ng each of the proposed
alternatives. On the basis of verbal comrents received during the public neeting held February 4, 5, and 6,
1992 and witten comments received during the conment period ending March 13, 1992, the community appears to
accept the preferred renedial alternative. Specific responses and comrents to the remedial alternatives may
be found in the attached Responsiveness Summary (Appendices A and B).

9. SELECTED REMEDY

On the basis of consideration of the requirenments of CERCLA, the detailed analysis of the alternatives using
the nine criteria, and public conmments, DOE, EPA, and | DHWhave determned that A ternative 2 (G oundwater
Extraction and Treatnment by Air Stripping, Carbon Adsorption, and |on Exchange) is the nost appropriate
remedy for QU 1-07A

The objectives of the interimaction are twofold:

. Reduce the contam nants near the TSF-05 injection well and in the surroundi ng groundwater.

. Measure aqui fer paraneters based on data fromthe groundwater extraction and nonitoring wells.
Renovi ng contaninants will help prevent further degradation of groundwater while the QU 1-07B RI/FS is being
conpl eted. Performance information will facilitate the QU 1-07B RI/FS by providing site-specific data to be
used to evaluate the potential performance and engi neering requirenments of final renedial actions.
On the basis of existing information and an analysis of all renedial alternatives, DOE, EPA and | DHW believe
that the selected renedy will achieve these objectives. The interimaction will end if it is determ ned that

it is no longer effective or when the ROD for QU 1-07B is signed. The QU 107B ROD wi || address future use of
the conponents of the interimaction renedy.



9.1 Major Conponents of the Sel ected Renedy
The naj or conponents of the sel ected renedy include:

. Extract contam nated groundwater fromthe TSF-05 injection well and perhaps nearby groundwat er
nmonitoring wells that are capabl e of capturing contam nated groundwat er.

. Install two groundwater nonitoring wells within the contam nant plune to nonitor the
effectiveness of the interimaction. These wells nmay al so be used as extraction wells to
expedite the renoval of contam nated groundwater.

. Install on-site groundwater treatnent facilities to reduce contaninants of concern in the
extracted groundwater to prescribed performance standards. The selected treatnment systemis
air stripping, carbon adsorption, and ion exchange.

. Moni tor the groundwat er contam nant plume and the extraction/treatnent systemduring
groundwat er extraction activities to track the effectiveness of the systemand to ensure that
perfornmance standards are achi eved.

. I npl ement administrative and institutional controls that suppl ement engineering controls and
mni m ze exposure to rel eases of hazardous substances during renediation.

During operation of the interimaction, the system s performance will be nonitored on a regul ar basis and
nmodi fied as warranted by the performance data. Mdification may include any or all of the follow ng:

. Al ternate punping of wells to elimnate stagnation points.

. Pul se punping to allow aquifer equilibration and to all ow adsorbed contami nants to dissol ve
into the groundwater.

. Di sconti nue punping at individual wells where renedi ati on objectives have been attai ned.
It may al so becone apparent during design, inplenentation, or operation of the effluent discharge systemthat
the TAN di sposal pond is not an appropriate discharge point. 1In such a case, the interimaction will cease
operation until other alternatives for effluent discharge can be consi dered.
The residual spent carbon will be transported off-site for regeneration at a facility operating in conpliance
with EPA' s Revised Procedures for Planning and Inplenenting O f-Site Response Actions. Qher waste residuals
fromthe treatment process will be addressed on-site at existing facilities as described in Section 9.2.5 and
Tabl e 9-1.
9.2 Renedial Action ojectives

The QU 1-07B RI/FS report will evaluate the effectiveness of the interimaction in neeting the objectives.
This evaluation will be incorporated into the ROD for the QU 1-07B R/ FS.

9.2.1 Punping Rates

An average punping rate of approxi mately 50 gpmis expected w th occasional punping rates of 10 to 100 gpm
Actual punping rates will be determ ned to ensure efficient contam nant renoval based on engi neering and
hydr ogeol ogi ¢ consi derati ons.

9.2.2 Treated Effluent

Alternative 2 will achieve the interimperformance standards listed in Table 9-2 for the contam nants of

concern in the treated effluent. These standards are protective to levels appropriate to the use of the

Snake River Plain Aquifer as a drinking water source, and are technically practicable froman engi neering
per specti ve.

The effluent discharge standards for TCE, PCE, and |ead are based on not creating a condition that woul d
cause MCLs to be exceeded in the aquifer as a result of treated water discharge to the disposal pond. These
standards are rel evant and appropriate as in situ groundwater performance standards.

The standards for protection against radiation (10 Code of Federal Regul ations [CFR] 20) specify limts for
radi onuclides in effluents that may be rel eased to unrestricted areas. Environnmental fate and transport
nodel i ng denonstrates that effluent concentrations of strontium90 will not exceed the MCL when that effl uent



reaches the aquifer. The nodeling considered 2 years of effluent discharge (the anticipated duration of the
interimaction), contam nant transport through the unsaturated zones, and radi onuclide halflives.

9.2.3 A r Emssions

Interimperformance standards listed in Table 9-2 are technically practicable froman engi neering perspective
and are protective to |levels appropriate for controlling emssions into the air.

The em ssion standard for lead will not exceed 1.5 micrograns per cubic meter, as prescribed by 40 CFR 50. 12
(National primary and secondary anbient air quality standards for |ead). The em ssion standard for strontium
90 will not exceed an effective dose equivalent of 10 mlliremper year (nrenyr), as prescribed by 40 CFR
61.92 (National em ssion standards for enissions of radionuclides other than radon from Departnent of Energy
facilities).

Em ssi on standards for trichloroethyl ene and tetrachl oroet hyl ene were derived using the Idaho Air Quality
Bureau's New Source Policy for Toxic Air Pollutants in accordance with | daho Adm nistration Procedures Act

(1 DAPA) 16.01.01952,02. Although not legally enforceable, these guidelines will be addressed in inplenenting
the interimaction.

9.2.4 btain Data on Aquifer Perfornmance

To the extent practicable, data collected under the remedial alternative on contam nant renoval effectiveness
fromthe aquifer (sustained contam nant |evels), on aquifer characteristics (transmssivity and well
response), and on contami nant |levels in the groundwater (types and concentrations of contam nants) wll also
be used in the QU 1-07B RI/FS. These data will be used in the evaluation of the alternatives considered for
the final action under the QU 1-07B RI/FS.

9.2.5 RCRA Waste Characteristic Determnation

On the basis of an evaluation of existing docunmentation, DCE has determined that the groundwater contam nants
are not |listed RCRA hazardous wastes. As appropriate, investigation-derived wastes and treatnent residuals

wi Il be sanpled and anal yzed in accordance w th | DAPA 16. 01. 05005. |If these wastes exhi bit RCRA
characteristics, the wastes woul d be handl ed in accordance with RCRA requirenents. Treatnent, storage, and
di sposal options for all identified interimaction wastes are given in Table 9-1.

The residual spent carbon, which would not be radioactive, will be transported off-site for regeneration at a
facility operating in conpliance with EPA's Revised Procedures for Planning and Inplementing Of-Site
Response Actions. The spent resins are not expected to accumul ate hi gh concentrati ons of metals since the
levels of the netals in the water are relatively |low (Table 51). Therefore, the waste resin would not be a

m xed waste, but would only be a | owlevel radioactive waste. Drill cuttings fromwells installed near the
TSF-05 injection well have not been hazardous in the past, and the cuttings fromthe interimaction wells are
al so expected to be nonhazardous. Qther waste residuals fromthe treatnent process will be addressed on-site
at existing facilities (Table 9-1).

9.2.6 FEstinmated WAste Ceneration and D sposal Options

The wastes will be disposed in accordance with Table 9-1. Low|level radioactive wastes (an estimated 160
drums of ion exchange resins and sediments) will be disposed of on the INEL at the RAWC in the Subsurface
Di sposal Area. An estimated 45 drunms of hazardous carbon will be regenerated. Mnimal quantities (which
cannot be estinmated at this tine) of other hazardous wastes, such as the |aboratory wastes identified in
Table 9-1, may be disposed of offsite in accordance with EPA's Revi sed Procedures for Planning and

Inmpl emrenting OFf-Site Response Actions. Solid waste (an estinmated 275 cubi c yards of personnel protective
gear and facility paper waste) will be disposed at both offsite and on-site facilities, depending on
availability.

If these existing treatnment, storage, and disposal facilities are inadequate or unavail able, either:

. The wastes would be stored in a TAN storage area until additional disposal facilities are
avail abl e, or

. The interimaction would be stopped until additional waste storage capacity is avail able.
The selected remedy is not expected to generate m xed wastes. However, mnimal anounts of contam nated sl udge

that may exhibit m xed waste characteristics could be extracted fromthe TSF-05 injection well. This
material will be dealt with as described in Table 9-1.



10. STATUTORY DETERM NATI ON

The sel ected renmedy neets the statutory requirenments of Section 121 of CERCLA, as anended by SARA, and to the
extent practicable, the NCP. The follow ng sections discuss how the sel ected remedy neets these statutory
requi renents.

10.1 Protection of Hunan Health

The sel ected remedy protects hunman heal th by reducing contaninants near the TSF-05 injection well and in the
surroundi ng groundwater. Renoving contaminants will also help prevent further degradati on of groundwater
while the QU 1-07B RI/FS is being conpleted. Contam nants of concern in the waters di scharged to the TAN

di sposal pond will be treated to achieve the performance standards given in Table 9-2. Any short-term
threats associated with the sel ected renedy coul d be addressed by engi neering controls and standard health
and safety practices. In addition, no cross-nmedia inpacts are expected

10.2 Protection of the Environnment

Al though a quantitative ecol ogi cal assessment was not conpleted, a qualitative appraisal of the contam nants
of concern suggests that these contamnants will not result in short-termadverse inpacts to the aquatic
and terrestrial biota at TAN

The nmaxi mum neasured concentration of trichloroethylene (1,300 ug/L) in groundwater nonitoring wells at the
TAN does not exceed the acute (45,000 ug/L) or chronic (21,900 ug/L) freshwater quality criteria
concentrations for trichloroethylene. Simlarly, the nmaxi mum neasured concentrati on of tetrachl oroethyl ene
(71 ug/L) does not exceed the acute (5,280 ug/L) or chronic (840 ug/L) freshwater quality criteria
concentrations for tetrachl oroethyl ene

Al t hough the maxi mum neasured concentration of lead (515 ug/L) in groundwater nonitoring wells at the TAN
exceeds both the acute (83 ug/L) and chronic (3.2 ug/L) freshwater quality criteria concentrations for |ead,
treatnment of the groundwater to the prescribed performance standards shoul d m nimze potential ecol ogica
effects fromthe treated effluent. For exanple, the nunber of liters of treated effluent that a deer or a
duck woul d have to ingest on a daily basis in order to pose an unacceptable risk was derived fromtoxicity
data. The magnitude of ingestion for a deer was cal cul ated to be approximately 2,040 liters/day and for a
duck approximately 160 liters/day. These nagnitudes are not possible

Simlar toxicity data for wildlife are not readily available for strontium90. Because sone wildlife mght be
affected by chronic exposure to strontium-90, the discharge area will be observed on a regular basis for
potential inmpacts to the environnent.

10.3 Conpliance with ARARs

The selected remedy will conply with all Federal ARARs, and promul gated State ARARs that are nore stringent
t han Federal ARARs.

10.3.1 Chemi cal - Speci fic ARARs

. Nati onal Em ssion Standards for Enissions of Radionuclides Qher than Radon from Departnent of
Energy Facilities (40 CFR 61.92). This applicable requirenent specifies 10 nreniyr for
radi ati on exposures for the general public fromanbient air concentrations of

. Nati onal Anbient Air Quality Standards (40 CFR 50.12). This applicable requirenent specifies
1.5 g/nf3] for anbient air concentrations of |ead

. Safe Drinking Water Act (40 CFR 141). This relevant and appropriate requirenment establishes
MCLs for TCE, PCE, lead, and strontium90 in groundwater that nay be used for drinking water.

10.3.2 Action-Specific ARARs

. Hazar dous Waste Managenment Act | DAPA 16.01. 05005, 01. 05009, 01.05011. Were RCRA 40 CFR 268 is
nore strident than | DAPA 16.01. 05011 the federal law wi |l be applicable

. Where RCRA 40 CFR 268 is nore strident than | DAPA 16.01. 05011 the for New Stationary Sources
(1 DAPA 16.01. 01952, 02) which specifies that new sources of air em ssions shall achieve the
greatest degree of em ssion reduction that has been adequately denonstrated.



. Applicable requirenents of the rules for the Control of Fugitive Dust, |DAPA 16.01.01251 and
-01252 which specify that all reasonabl e precautions be taken to prevent the generation of
fugitive dusts.

Wast ewat er Land Application regul ations (1 DAPA 16.01.17600) and Water Quality and Wast ewat er
Treat ment regul ati ons (1 DAPAL16. 01. 2600). These requirements establish standards for di scharges

of suspended sol i ds.

10.3.3 Location-Specific ARARs

There are no location-specific ARARs identified for this interimaction.

10.3.4 COher Oiteria, Advisories, or QGuidance To-Be-Consi dered

| DHW gui del i nes on em ssion standards for TCE and PCE (|daho Departnent of Environmental Quality Air Toxics
Program) will be used as to-be considered guidelines in facility design. These standards were derived as
part of the Idaho Air Quality Bureau's New Source Policy for Toxic Air Pollutants, and are consi dered

consi stent with | DAPA 16. 01. 01952, 02.

To- be- consi dered, chenical -specific material is contained in DOE order Radiation Protection of the Public and
Envi ronnent (5400.5), Radiation Protection of Cccupational Workers (5480.11), and Radi oactive WAste
Managenment (5820.2A) which contain concentration limts on radiation exposures to workers and the public and
on rel eases of naterial containing radi oactive substances. The to-be-considered, action-specific material is
contained in DCE orders 5400.5, Environnent, Safety and Health Program for DOE Qperations (5480.1B),

Hazar dous and Radi oactive M xed Hazardous Waste Managenent (5480.3), Environnental Protection, Safety and
Health Protection Standards (5480.4), 5480.11, and 5820.2A. These orders contain requirenents for nonitoring
waste storage facilities, packaging and shi pping wastes, and on inplenenting environmental regulations at DOE
facilities.

10.4 Cost Effectiveness

The selected remedy is cost-effective and provi des overall effectiveness proportional to its costs and
duration for protection of human health and the environnent.

10.5 Use of Permanent Solutions and Alternative Treatnent or Resource Recovery Technol ogi es to the Maxi num
Ext ent Possi bl e

DCE, EPA, and | DHW have determ ned that the sel ected renedy represents the naxi mum extent to which permanent
sol utions and treatment technol ogies can be utilized in a cost-effective manner for this interimaction.
those alternatives that are protective of human health and the environnent and conply with ARARs, DOE, EPA,
and | DHW have determned that this sel ected remedy provides the best bal ance of trade-offs in terms of

| ong-term ef fectiveness and permanence, reduction in toxicity, nobility, or volume achieved through
treatment, short-termeffectiveness, inplenentability, cost, while also considering the statutory preference
for treatnent as a principal element and considering state and comunity acceptance.

The selected renedy for QU 1-07A is intended to hel p prevent further degradation of the groundwater by
reduci ng contami nants near the TSF-05 injection well and in the surrounding groundwater. Al though this
interimaction is not the final action, it will not be inconsistent with nor preclude the final response
action scheduled to be selected in 1994.

10.6 Preference for Treatnment as a Principal El enent

By treating the contam nated groundwater using a comnbination of air stripping, carbon adsorption, and ion
exchange, the selected renedy partially satisfies the statutory preference in which treatnent, as a
principal elenent, permanently and significantly reduces the volume, toxicity, or nobility of the hazardous
substances. The preference will be fully addressed by the final response action.

11. EXPLANATI ON OF Sl GNI FI CANT CHANGES
The DOE, EPA, and | DHW have reviewed all witten and verbal comments submitted during the public coment
period. Upon review of these comments, it was determined that no significant changes to the renedy, as it

was originally identified in the Proposed Plan, were necessary.

However, as a result of further review of the Proposed Plan incidental to the public review period, the
following clarifications need to be nmade to the Proposed Pl an.



(1) The 90% reduction in treated effluent contam nant |evels proposed for the interimaction treatnment
facility have been changed to the interimperfornance standards as described in Section 9.2.2 and given in
Tabl e 9-2. The new performance standards are technically practicable, and are expected to be protective of
human heal th and the environnent.

(2) The Proposed Plan stated that strontium90 levels of up to 230 pG /L were found in the groundwater
sanpl es collected during |late 1989 and 1990. After further review of the 1989 and 1990 groundwater data
during preparation of the RI/FS work plan, an analytical result of 680 pG/L of strontium90 was found for
well TSF-05. This increase in strontium90 levels will not cause a change to the Proposed Plan or the fina
remedy because strontium 90 was already listed as a contam nant of concern and was already |listed as being
above MCLs. This increase will cause a change in the design of the treatnent facility by increasing the
requirenents for the ion exchange system

(3) The Proposed Plan stated that only TCE was found above MCLs further than 1/4 nile fromthe TSF-05
injection well. Further review of the 1990 groundwater data al so showed a well 1 nile fromthe TSF-05
injection well that had PCE concentrations of 8 to 9 ug/L just above the MCL of 5 ug/L. This change in the
size of the PCE plume will not cause a change to the Proposed Plan or the final renedy because PCE was
already listed as a contam nant of concern. This change also fits within the original concept of using other
wells in the contanminant plune farther fromthe TSF-05 injection well to decrease contaninant |evels.

(4) Interviews conducted with TAN personnel have indicated that concentrated sludges were disposed of in the

TSF-05 injection well in addition to the liquid wastes mentioned in the Proposed Plan. These sludges woul d
have cone from an evaporator that processed the same types of |iquid wastes that were discharged to the well.
Al so, the condensate fromthe evaporator was discharged to the well. This sludge was renoved in January 1990

as described in the Proposed Plan. The sludge has been anal yzed and the data were placed into the

Adm ni strative Record for the interimaction on or about January 3, 1992. The types of contam nants found in
the groundwater are sinmlar to the types found in the sludge, thus informati on on sl udge being disposed of in
the TSF-05 injection well will not affect the final decision under the Proposed Pl an.



